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i - &2L# a £*S-g- (%t B H£t% '■ Voltage control oscillator) 

A voltage control oscillator is provided. The 
voltage control oscillator output a clock signal 
having a frequency according to an input voltage. 
The voltage control oscillator includes a current 
source, a vo 1 t a ge - t o - c u r r e n t converter, a current 
mirror and an oscillating circuit. The current 
source provides a predetermined reference current 
The vo 1 t age- to-current converter couples to the 
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3. - ^X^M^ffi-g- (& B H&1& : Voltage control oscillator) 

current source and determine a first current 
passing through the voltage-to-current converter 
according to the input voltage. The current mirror 
has a first current terminal and a second current 
terminal. The first current terminal couples to 
the current source and determine a third current 
passing through the second current terminal 
according to a second current passing through the 
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i * &3L$tWffi%r (%r*ft£ffi • Voltage control oscillator) 

first current terminal. Wherein, the second 
current is determined by subtract the first 
current from the reference current. The 
oscillating circuit couples to the second current 
terminal of the current mirror and output the 
clock signal having the frequency determined 
according to the third current. 
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( - ) > $ ^ ^ ffl : B 2 A 

2 0 0 : *.#"«ir«fe^l^«*tt* , J*48S 

2 10 : -tJl^^t^-^ts^ 

2 2 0 : «J£«)ft#*fe««8- 

2 3 0 : « 8SL «E *J JE it « Sfc 

C L K : ifc b£ jft tfl Sfe 

CM : f >;1l H(current mirror) 

CS : t f ^ ^(current source) 

I A : % - % ffi. * 

IB : $ — € tft * 

I C : % JL % yfi. » 1 

ICO : )1 t t Kcurrent control oscillator) 

VCOIN : |Af 1 

WS : ^ri&'iiisMwave shaping) 
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i - ®*ftViLW (1) 

f 1 ^ t I i(VCO, voltage control oscillator) - 
[ & M & #f 1 

— #tifffl & jt2s*»niA/tf7F • n 1 a & - & 

H£ JS iS f 'J * 11 #i * #L IB 0 tf as s| i a > * ^ ^ J6 
V C 0 I N is M m 1 A t € ftl *. a. it ioo m & * jul m mCLK 
m m ^ • t JS *E f 'J * a II 1 0 0 i # ^ ^ € £ € >7Sl *# ^ € %t 
1 1 0 a Sl % ffi. & t 'J It a € «S- 1 2 0 ° #^«>7!L4£*!llta««8- 
120 fij f ' ^t^ifSJ€>7Hlll^mT ' ^ -^slow $1 S * 1 15 

jm & & m ^ & -if. • sl ' 3£ & f a s t u m. & a & ^ jw a « 

^ $5. i& ° 

@lB^@lAf l^t'J^t ii t tIt^L#tt^H0 
§fj | ^ l o ^ as ffl i b > i^l f f f f $120 

*4L«fl!Lill-*fci«&tr^tsttt*«s«LlP4a* ' ft! a 

IP=K*(VC0IN - VTHN)~2 • & t » VTHN *»J *N ^ 

€a a altll2-^B^^^:M(threshold voltage) » B& ^ € ^ 

VTHN » Bl t t Afi4 ifi-S.il ' & 6) i% tjt ' ^ ^slow I g 
a&»Jl'jBfc*«.*VTHN£*. : & ' **fast jftftASA 

H'J 6& t .£ V T H N & * • & i4t # A t *T ^ ■ 4s 13 # 
A f IVCOIN T, # & s 1 o w %. m A a & & fl'J ft € 1 P ( $ as. 

1 1 1 ) ^ ,j> . Siibit^4f-^-^tR. IfcCLK # -in >£ M ^ it 'If : & 

^ . ^ & f a s t *l m. & a * M ft € sft i p ( € >ft 1 1 1 ) nt a • 

® itb H ft # J«. tfl. I&CLK 6<i # A # * Jt -ft • 
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ft fit & % % M ^ 3 . 3 & • *B^«^«4rih ' ^ - 
^ t Jf T • i£ ffl ^ ft #2 a & * ft a & Jft # £ JM& A ^S- 

?F m $m ifa #M # 6 

^ * ig ^(PLL, phase lock loop) I? f 1 f'J # I i 

t li I # ^ # - t li i $ ^ f >t f I f t i ^ i f 1 ^ 
It i^^^i^t • tfn t IHI $ ^ # ^ f i ^ S 1/ f I 

B a a it ^ ^ t bb. # m ' it*^*aA*«.A6dwii^- # - 3" 

tit tf <j& 21 ;» *t #• ft m fa a 4 it * Jfe >£. £ # ^ ^ A & * 

# 45. 6«j J. ,S» • § ^ tSt tf 3r # # & ±- ifc £ • it US' 21 A 
[ # ] 

Pf- ;& ^ ° 

;4 an - * |;l^aittt^ • £ € >ft 

an ft « « £ ^ #- # ^ * * ■ • tlt>l#^t^^^5-^ 
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2.*®WiSL*a (4) 

[ t * & J ^ 

lb ft St fa lb # ; 3— &4fc$Las&ia5.8Mbi»n£.ft3Mb 

4b ° € aft. & * -J #- It € & ft t aft. 4* & T > ^ |»slow t ^ 

& >& A & *J 4ft A « * 4ft 'It ' *n i& h f a s t U m. & a SL fa M $k 
4 « # *t ° « # aft. ^ % tit tf j& 

s 1 o w %. m. & a A * JW ^ # *l A f aft. - Sn^^fast t^l^a 

i&jiuft«i'ht«ii • s *b «t 4i ra # ^ t « v c o i n 

ffl 2 A & 4& AS ^ # ^ - lit Sfc #>J /?f^7FW-SAt'a 

A^H^^^^flt^-^^tt^JIRltS^^BI ° tf # b« H 
2 A ' fH$*J^tH200^ja^At 1VC0IN * t ^ ^ t ^ 
it{ ° ^ f >t ^(current source) CS ffl « 

f| ^ -t II t I ^ f )i f I ° * t ' £ t aft. SfcCS 4 % aft. 

*fr iB & Mb • t JS t «L # ** t J&2 20 M 5. £ t >)8L *CS 
#- # "t aft. ffi ^ & • € M t aft. # & *t J&2 2 0 & *t JL 4* flR & A. 
t V C 0 I N ^ t it ^ f 1 t;aSt.$M&ts&220 ^# - t'^i 
I A ° f #if(current mirror) CM*./frlp — « 

— « at j* • aft. aft. *cs ^ ^ # t aft. ^ A 

- aft. %lc M ffl £4 4*. a3, ia * - % aft. Aft 4l % — t aft. * 1 b & 

— «a!Li*4L*X«a!L*IC • & fflt^T*> • $ - 

« aft. * i a & % jz. % aft. * i b 2l m t an *p * 4 t aft. * i • & 
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(5) 

>7tl 4 I B * #- # t flfc * I J* * $ - t >7Sl 4 I A ffn & ^ - ™ 

RR*X«a!L*ICjfc^m^ilja*JllLtR.*CLK4L«^ • ^ * 
3fe #J t ' % 2- € >)St 4 I C 4° a m % ^ % — % m. 4 I B • s 
Jt ' ^ ft ffl s 1 o w ^ s& * a A iSj flo ft # * - t aft. * I A ft 
* ' ifcb J£ t 85. * I B ( $ € >ft 4 I C ) m m *b ft A • & 
^ ' * ft ffl fast ft**aifefl&ftft*-ta!ltIA« 
A > *b V$ % ~ % >ft 4 I B ( % =. « >7SL 4 I C ) m m it ft * • it 

a i ^ t f t ^230 Sft«slowjRi&**.aAii6 ^ ft # 
^tb^^ft'J> ' 3S.*Hftfflfast$Lm**.aA'llS.fl&ft4f*& 

ib^^ftA^L^^o k 

^ ^ f ^ #| t ' #. 'it "t 2& 2 3 0 <H -kP & & >ft & #. it t§ 
(current control oscillator) ICO a ^ f >i f 4(wave 
shaping) WS • tfl*£*ftitlSICOM#i«>*.«feCM^#:=.«>*. 

*£ ' & >& ji m m % -h. m as. * i c & it *&■ ib j& m m st 2 3 1 
^ #1 • t t ^wsnt it«*f iico ' a w m. m m 

^ i f * IH t ' >7il #. It 35 I CO #J ft3 ffl 2 B If 

4l • ffl 2 b a &l m % w - 4ft it afc #j m % ^ & - 4* * # a 

&*&^*#«tf4L«jE4£*J4fcit8*-#*s««&.H ° tf # 
as, ffl 2B » itb >7H *& 3l H I CO * *p J-X & *l H I NV1 ~ I NV5 $ 4£ 

4 I C >k ;fc 4l o 
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(6) 

B B a ItWSN 1 4^fif]ftftftJL,&-ta II I N V 4 i±J » ilftRU 4P 

5. ft Mb € JtDVSS » t B B a ItWSPl ^ & ft ft ft 5- t a B a ItWSN 1 ^ 
ft > t b s b ItWSPl ^ * ft M ft ft 5- & € MDVDD • f a B H It 
WSN24LMtt*J&£.&*ai!INV54L*fribift > ft ft »| ft i ft 
ith f 1DVSS • € a B a It W S P 2 ^ ft ft ft 5. € a B a It W S N 2 4l 
ft • t a B a ltWSP2 ^ ft ft'] ft ft 5. % Ot % MDVDD - % a B a It 

WSP1 H t a B a ltWSP2 4^ frl ft *£j ft ft 5. t a B a It W S P 1 4^ ft • & 
tff IIWSB ^^^*&ftft5.ta B a ltWSP2 ft • ffij £ Jft tb 

^ i f ^UH t ' % '%L &CM frj -kp $~ Jfo m 2B f: m • t >7S. 
IfeCM & #P 3! t a B a ItPMOSl I&PM0S2 • t a a a ItPMOSl 4L ifc ft ft 
ftJ.&#c.€MAVDD ' M" ft & iS. ft ^ ft ft S. %L « * C S ^ $- 

* % m. $i ^ *& ° % a B a ltPM0S2 <.&ftfeft£.&&$& 
AVDD • M ft ft ft 2. t a a a ItPMOSl ^ ffl ft • t Ja ltPM0S2 ^ 
ftftftJ-^^^mHICO - 

^ i f t ' tit ^##f^2 2 0 #J*»# M m 2 B 

* & ^ • P € a B a ltPM0S3 ^P^ftft4t^^t ^VCO I N > «fc 

ftftftj-^^-tMAVDD « ffn is. ft s>j ft ft s. ^ ^ asi m c s ^ ^ 

=*«>ft*fr^**jfcJ-lfriti£-«&*IA • £ *b ' t b b b It 
PM0S3 ^ 4k It W *» ft ft 5. t a B a ltPM0S3 ^ ^ ft • 

ffl 2 A t f; Jf # € >ft ^ € ^ 2 1 o # ^ #i .«£ * I^J ^^.ffn 

* & ft. % ssl it ' * ^ ^ 4 ^ # B £ I £ ° & t& & * 
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i » &Wt!LW (7) 

m 2 C A RSI & & W & ik * 4H ^r^^^**>S.^.H 

i& Bl °PSl€B B a ltPM0S3-^F^^^^$lr^€MVC0IN • *n 
& IM M # 5. 5t € >ft i&CS 4l #- # € SR. tit a. Jfc J. & A # — -t 
>75. * I A • «iaHR4L-«SM*S.^«.«JSAVDD » £ - *& fl«J 
M & M. € a a a It P M 0 S 3 4l m « ' ^ fa mCS *L 2- J? H Mi tii Ih 

1AVSS - *t « 8lt 4fcCM * IB 2A 4l « >7SL #CM 

41 IS] ' it * # t idL ° 

ffl 2 d a & m ^ # a ^ 4a. ^ * «fe *j m ^ * * ^ n «. 
a j* # *8 ^ ^ t js *s * J #. a. it ^ # - « € £ # & € aft ^ % 

Q. m • ffi 2 D |a ffl 2 C *3 ' ^-^Isj^^^Jt^o — it # & A if 
OP • J tb^#^A^0P^^^^iA.t^VC0IN|a'tB B a ^PM0S3 

VCOIN - ii # ^ A iOP ^ I 1^ a 4 ^ t I- f a a a ^PMOS3 4: i 

m ' m. % fa a hop ^ tit a *•] & 3. % a B a itPM0S3 ^ m 
si 2 e & <& # 8 ^ *t * *j m *r ^ #1 * * JSL & u 

s& E • ffil 2 E |& Bl 2 C 4a ^ ' ^- 15] 4 ^ ^ if ^ — P ^ f B B a H 
PMOS4 • itb t a B a ltPM0S4 M ^ € fa l&CM ^ # - % fa. & & 

t >ft i&CS ^ #- # € >7?L A, Jft 4L ffl • * t ' % a a a HPMOS4 ^ 

i* 4& ifo & 5. € 8SL 3fXM ^ £ - % fa *ft ' € a B a ltPM0S4 ^ ft & 

t & ffPM0S4 5fc a - i@P ^ t a B a ft & * 3fc & ' tfc *t # «. 
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3. * &WtSL*fi (8) 

t & -t A 3£PM0S4 tP ^ t B B a « ^ t f • & & & ft ' 

# ^ f£ ^ ° 

-jSt. itb # - * «fc #'J ' WJl^ftl'fl^t^ • ffl 3 A & 4fc 

£> 3 - & & #•) m *T *F # - « * # A J3L & *L ^ 

# *H -ft ^ € & *E *J 4ft 4 II 3" g| o ft £. & in 3 A » € J£ & * 'J 
Kiail300^Sft*&^««VCOIN*^«^jt|&dJB^flgLtR.Sfe 

CLK • 5t t flft. *CS ffia«.«»^^-B^#.4r«>7Sl*I • * 
t ' £ t >A C S ^ 4" € >7fL #T A. *ft M & & M, t £ A V D D • 
% & € # *fc € S&3 2 0 m & S. 5t t fa *CS #- # € «L ^ ib 

• tJt€^L#^t^3 20#«itil^ ( BS^A.€ MVCOIN * 5t 
it i& "t £ € >78L # * € 38- 3 2 0 ^ ^ - € >7SL 4 I A • € SSL 4£C M * 



t& & %t £- %L 



a38L 



/;IL 



# % - € aft. « a ^ ~ t >7&. ' # — 
*CS ^ ^ # t flfc. « >fc 4fcCM ffl a 4fe R8 it i& % 

I C • a | t T*p ' $ - € >ft 4 I A H % — t «L * I B ^ 46 t fa 
V? % %- % % fa %l\ * &fc$-^%faiL\%,'&$L-®.ZL%&Z-® 
£ % fa > Sifc^ — « aitIB74^#«iiI***-"t 

>7Sl * I A flq tfk Z- • 

^i1£58-330M^5.^>!SL4*CMiL^ — € >ft ' ffl J* 
A3 $ jl t >jSL * I C >k Jfc m ^ * B$ JH. tfl, ^CLK ^ « • ^ ^ * 
«fe frj t ' #iL«>ft*ICfr|*o*.*l*^».=-«tfL*IB- B 
*t ' #tefflslow&i&s&fc»&fcffite4*£---'t>ft*IA!fc 

* > *t b£ # — «>7!LtIB(ffp»X«S8L#IC)jtta*b*A- & 




13464twf .ptd 



% 14 I 



i > ®W?LW (9) 

^ tt *i flt * 4 t »330 8ftfflslowtaA*aA*«ftft 
*fr iB # * £ * ' * * 8 ft fflfast jRa**a-ift,ii&ft4ft 

^ ^ f t ' #. jft. € J&330 iH & ft 'A & & 4 H I CO 

a A £ & « s^-WS • ^ *b #l it f SS-3 3 0 4fe * jfr 3fc * & fr] t SI 
2Aja-8Lffl2B4L4fe& 1 £*&-230*i|3] • it ^ # f i| = 

^ ^ f 4 t ' f )1 fCM #] > & ^ I f f B B a g 

NMOS1 a i I f f a B a 3iNMOS2 • 9 - N m t & fltNMOSl 

m & & ' £■ w & %l w\ m s. % fa s&cs ^ # € as. 

3ft ib • $ ~N € a B a 3iNMOS2 4l ft # *b • & W M & 5. 
9 -N ^ t a B a liNMOSl ^ M & o I ^-N f f a B a f!NMOS2 ^ 
m & M. & jt. € J&3 3 0 • 

g] 3 a t ^ t j&3 1 0 # « ^ m * £ ffii * 4- & € *&■ & 

if . * Ml 4 ^ # B £ ^ $e. «# 0 % Jfe it >* & *t 8 ^ *• 

m 3 B 4fc as ^ # # - & * #r ^ #j * ^ >& A 

IB - ^ ^ «fe t ' t « € 25. J# & € J&3 2 0 *J & # N ^ € 
B B a HNM0S3 - t a B a ^NM0S3 ^ W & «fc ^ € MVCO I N • & 
^lllill^f MAVSS ' fln «. U'J M & %- £ t >7Sl 3fcCS #- 
#^^u^ih^ii-B-it^^-€>^l#IA • *fc € >7!t 4&C M & IB 
3 A ^ *t aft. 4*CM rsj • it # t it • 

ffl 3 c a. ^ «■ a ^ ^ - *t a ^ «fe m % * ^ >a 
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i*#-»vm»¥j do) 

iilA ° «iaiiR^-J*M#5.«Mb«*AVSS » £ - A'J 
M * S. € a B B ltNMOS3 * » *t € AS. j*CS ^ # € >7?l &r ^ 
^ ^ # I. I 14 f 1AVDD - ttCM*B3A4L«>)!t#XM 

ig > & # f il • 

IB 3 D «. as ^ # ^ - a -fi * «fe #'J ^ t ^ 6f) * t i 

#i u m. & m it 4l € « «e % 'J a a is 4l # - « t je # & € *l 

% ®r m • ffl 3 D S 3 C *a 4tt » A^|5]^^^*f;fa-3g#;& 
A HOP • &iE*;&A3IOPM***>*fr^«*VCOIN*«A« 

^f^vcoiN • i€#^A^0P-^^^r^i^^^5-f:a B Bit 

NM0S3 4L * ' it # ^ A HOP 4^ $fc ttj Jl'J M & S. € a a a It 
NM0S3 ^ ffl • 

n 3 e & 4fc as & &w%-$Likir #j ^^tf w^tai 

^•fi&ffl • |3E H |3C j« ' gr^®%.&lfc}%l>o— N^*t 
B B a ltNM0S4 • *t € a a a ltNM0S4 & # ^ t >7Sl l&CM 4l # - € ** 

#i & t sr. >&cs *t 35. $w * ^ w • At » t a a a s 

NM0S4 4L*«M^5.€>7!l ^lCM 4L # - >ft «8& • € a a a 3tNM0S4 

£ ilb ' € a a a ltNM0S4 a - #iN 22 t a a 9 It ^ 3fc $1 ' tS: ft 
*T#.«*2fc£« a a a ^NM0S4 + N^«&*t4L*t* • & i* * 
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#j A % JSL 
% £ # & % yk 

# * * 5. 



^ <£ s& ffl • 

ffl 3 D 4& as «fe fcl m * 

^ -t ss- n ° 

m 3 E & A3 * # # - *t & y^-j m # 

** u m & m it z~ t * « t-J * m it ^ x - & t « # ^ t a 

^ f !E§- 1 ° 

.it EB ° 

[ m a u «, w ] 

10 0 : f ^ 4l f 1 k f '] t I ^ 

110 : f^^|lt)i#i|^ 

12 0 - 2 3 0 ^ 3 30 : «>7&.4£<N*til««fc- 

111 : t I'J I f t ^ ^ f i 
1 1 2 : N m t a B a It 

200 ^300 



21 0 

220 

CLK 

CM 

CS 

I A 

I B 



310 : t^#^€>7?L^t^ 
3 2 0 : tf ti#^t^ 
f ii f t t 

f ^(current mirror) 

^ >ft i& (current source) 

$ - t )1 f 

# — t tfl * 




1 



I C : % J= % 7$L # 

ICO : ^ ^ t f ^(current control oscillator) 

I N V 1 ~ I N V 5 : JSL H 

IP : ^ A f JiVCOIN ^ # ^ ^ f iJH 

OP : it % afc A H 

R : « [& H 

V C 0 I N : m ^ t 

WS : fit s^(wave shaping) 

w s b : tkm n 

WSN1 - WSN2 ^NM0S1~NM0S4 : N 34 t Jt> ft 
WSP1 ~ W S P 2 ^PM0S1~PM0S4 : P ^ f a a a H 




1 . - *t *t m & #j & a. is ' ffl « ja - *&■ ^ € 

# - $ 4l - a£ Jft m ft • tg « JS «E f '1 #. & H & 

- ^ t -| L » fflWil^!i^^-#4-t^f 

- « ft t ** & € - M & J. t£ 5t € >7fL ft ' 

- « aft. & • * * - * - t as. w a - $ — t 

^ - t *S ^ ^ 5- t f * ' ft a 4fc as ^ i§ t£ 

4 • ^ t t I ^- f f t A t # # f f ^ * ^ 
4 flrj ^ ^ ; JS* A 

- #. a € *&• ' ^rfi^t^t^^ - t>7S.^ 

* i& $k 3. % & tL : 

- i ^ t 1 ii ' M 5. t£ € tfH 4fc ^ * — % Sft i* ' ffl J?'. 

— jh. ^ m ft ; js* a 

- ' ^^^.tg^^^aii * ffl « ^ n n t m 
ft£*&**#fliJfc&*&*.t*i$*fc*H.ft • 

t « £ t >7Sl ft * * - #- # t >7H *ft J-X A - #- 4 € 8!L 3& * 
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7t - **»-#■#•] leffi 

4 . *> t n * #'J « n % 3 m & ^ « a *e * »j m a is • * 
t nt )it : 

- ^ - P m € a B a ft > !^ | -P f! f a a B «t ^ £ - 

& & € M ' -P f f a a a H ^ FtHI M ^ £ tl ^ -P 5! t a a a 

ft ^ 4& a Sl H $- % % aft. ^ a. «ft ; a a 

- i ~p si t b b b it ' n I — p ^ € m> ft m m to & s. n 

% & % JS ' « -P ^ f B 9 a H -t H # £ « -P ^ f B 0 a 

t& z_ m m ' ii ^ — p ^ t a a a it ^ & & s. ti a t & • 

5 . t it * #'J n, si ^ 3 m sa ^ t m. « * >j 4ft a. ss » * 

t II € & € 55ft. # t *8- & - I -=-P ^ t B a a ft ' H I J=P m 
% & ft ^ M & & H A € £ > « = PS! t illt^^^ 

to & M. - & & % & ' ii I .=■ p s! € a a a ft ^ a. # 5. ii # 

t H I ^P € a a a ft ^ & ft to & %L II % ^P 3!! t a a a ft 4L ifc 

7 . t it * #4 f& si * 5 m m uc 4l t * «e * -J ^ a H ' * 
n $ t& % m n n % ^ € a a a ft ^ * ^ m • 

8. f f| # g S 17 ^ il ^ t I ^ *J t I g » * 




9 . *» t *fr *»] le. g) $ 3 ^ m i£ ^ « £ «E PI & ft H ' it 

& # - # E9 P 32 € a B a It M * ^ « t >7H «fc $ - % A H t * 
#■ 4 t *fr ^ «fe W ' * t t£ % E3 P 3!J t a a a 14 -*L ft ft 

3ft. >*L*6 ' t I raP f f B B a ^ ^ M fe^ # 

i H ^ 0P f f a 0 9 H ^ )1 ^ « 1 4 I i Im a ^ • 

1 o . 4* t tf # *j |& S # 1 ^ m it ^ t JS *je * 'J -it ft if ' * 
t i£ ^ « sift. ft * ^ — # % Ml $fr >v *ft a ^ — #- ^ € >7H Sfr dj 
. ^ti^#t)l^A«^#i-^|I ♦ i£ ^ ;f € 

1 1 . ^ t tf #>j s ^ i o m m ^ ^ € m is #i m ft if • 

- ^ - N 32 € a B a ft ' t $ - N 2! f a a a S ^ ^ # * ' f£ 

I -N 5! t a B a It ^ P^ft H ft i t I -N ^ f B a a H ii i «1 

f£ #- # « >)ft. $w * *& : j-x 

- % 32 % a B a It ' « ?! f a B a ^ ^ ^ ft A ' 

£ 32 € a a a ft ^ ffi M ft * - N 32 € a B a It ffl ' ^ 

$-^N^€a B ai£^;&^*8ft^t£aft<t;j& « 

* t t* € JS € >)!L # * € tL & - £ 32 t a B a ft • i% % XN 

51 t a B a It ^ IV) ft •& ^ «T A. % J§: ■ « = N ^ f a a a 

& ft ' tft % -=-N 32 € a B a It ^ * M ft S. t& £■ # % A dJ 




*t«««««!L J l***«*-*.&^- , tia8i ♦ t£ t isl H ft 
**- f £ 9 =. N 3! f B a a ft ^ 3fc & ft Mb ^ W ° 

1 4 . *» t tt # *i le. si * 1 3 m m it ^ ^ js 4$ *j m. & n » 

^ t £ & t £ % n ^ € a a a it ^ m 4* 4l h • * t t£ it # #. a 
ti^iL^^sfcfti&tiilfr^'i;^ ' t^ii#^AH^^Hr^^ 

ife ft ^ t£ 3? iLN Sli € b s b It ^ ' f£it#$LAti^^iU*& 

^ & jL t£ % _= N 5! € B a B It ^ M * • 

1 5 . *» t tt # *>j ® % i o ajj m it ^ € « * 'J a a i§ • 

H^^-^E9N^}€B a a kt^ft^^t>4^;^^-€>A^^ 
« #- # € 8ft. *fr itJ ^ W' ' * t i* * eg N 351 % B a a It ^ ft & ft 
ft 5. t£ t 3ft. & ^ ^ - € *SS » t& % vs N 32 1 b s b It ^ Rfl m ft 

& ^ t& % vsw ^ % £* & ^ i& u & t& $- % % fa & • 

1 6 . *» t tt * *j & s # i m m it % & is * -J & n • * 
t t£ * ^ t aft. * ^ # ^ t& % — t sr. * • 
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